***To the Editors:***

The Centers for Disease Control and Prevention recommend targeted hepatitis C virus (HCV) screening in health care settings including emergency departments (EDs).[@R1] In April 2014, we integrated triage nurse HCV screening and adjunctive physician diagnostic HCV testing into ED clinical operations, using a laboratory-based testing protocol and native staffing to offer, perform, and disclose results.[@R2] Because of concerns regarding the potential impact of HCV screening on ED throughput, our protocol did not require patients to wait for the results of their HCV tests before discharge. An accurate understanding of ED length of stay in relation to HCV test turnaround times, however, is needed to better inform screening policies and procedures.

We performed a retrospective cohort study to determine the proportion of ED patients tested for HCV whose test results were available before discharge in an attempt to quantify the impact of our policy of not holding patients in the ED pending their HCV test result. We compared prospectively collected timestamped laboratory data with timestamped hospital admission and discharge times. We used logistic regression to determine factors associated with HCV test result availability before patient discharge. The study received hospital institutional review board approval with a waiver of written informed consent.

Highland Hospital is an urban teaching hospital and trauma center with an accredited emergency medicine residency program in Oakland, CA. The annual ED census is 90,000 patients, 45% are Black, 44% are women, and 85% have public insurance. Patients presenting for care are triaged in a nonprivate centralized area and designated for treatment in either the main ED (70%) or the Fast Track (FT) (30%). All blood is sent by tube system and processed immediately by the laboratory. Anti-HCV-antibody tests are performed on the Abbott Architect (Abbott Laboratories, Abbott Park, IL) with a laboratory median turnaround time of 70 minutes. The median laboratory turnaround time for complete blood count (CBC) testing is 22 minutes.

Data routinely collected during an ED visit, including demographic information and timestamped laboratory and discharge data, were exported to spreadsheets (Microsoft Excel 2007; Microsoft Corporation, Redmond, WA). Patient-specific laboratory data, including reason for HCV-antibody testing, results of HCV testing, and whether a CBC test was performed (a surrogate for other blood testing), were captured from the laboratory electronic medical record (Novius, Siemens Corporation) and linked to the spreadsheet by means of patient account numbers. Patient identifying information was then removed and each visit was assigned a unique study number.

The primary outcome is the proportion of HCV-tested ED patients whose tests results were available before discharge. Order time was obtained from the timestamp generated when staff orders a test, blood receipt time was obtained from the timestamp generated on the receipt of the specimen by the laboratory, discharge time was obtained from the timestamp generated when a patient leaves the department for admission or discharge, and result availability time was obtained from the timestamp generated when the laboratory uploads the result electronically to the electronic medical record. We dichotomized HCV tests as being received in the laboratory either \< or ≥30 minutes from the time the test was ordered.

Visit level data are presented and descriptive analyses were performed for all variables. Continuous data are reported as medians with interquartile ranges (IQRs) and categorical data are reported as numbers and percentages. We excluded patients with missing discharge or admission timestamp data and those who eloped or left against medical advice. Bivariate analyses were performed to explore the relationships between various visit characteristics and having the HCV-antibody result available before discharge. We then specified logistic regression models to explore relationships between variables believed to plausibly affect result availability, using HCV test results available before discharge as the dependent variable. All statistical analyses were performed using Stata version 13 (StataCorp LP, College Station, TX). This study is supported by a grant from Gilead Sciences. The funding agency had no role in study design, results interpretation, or manuscript preparation.

From April 2014 through March 2015, the medical center recorded 83,721 visits to the ED and 3360 HCV-antibody tests were performed of which 363 (10.8%) were anti-HCV-antibody positive. The mean age of HCV-tested patients was 47.9 years (SD = 13.2), 1844 (55%) were men, 1617 (48%) were Black, 161 (5%) were homeless, 2414 (72%) received care in the ED, 2885 (86%) were discharged home, and 1620 (48%) also had a CBC test performed. Patients in the main ED were more likely to test HCV-antibody positive than FT patients \[ED prevalence 11.6% (280/2414) vs. FT prevalence 8.8% (83/940), *P* = 0.02\].

Hepatitis C virus test results were available in the electronic medical record before discharge for 1797 of the 3360 (53%) HCV-tested patients. Of the 1563 patients who were discharged before their results were completed, 145 (9.3%) of them were HCV-antibody positive. Factors associated with HCV-test result availability before discharge are shown in the Table [1](#T1){ref-type="table"}. In the adjusted logistic regression (aOR), factors associated with increased likelihood of HCV result availability included being admitted to the hospital (93% available; aOR = 4.0, 95% CI: 2.7 to 5.8), having a CBC test performed (83% available; aOR = 6.5, 95% CI: 5.4 to 7.9), and receiving care in the main ED, (69% available, aOR = 5.5, 95% CI: 4.4 to 6.8).
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In the FT, 20% (27/133) of HCV tests received by the laboratory \<30 minutes from order time were available before discharge compared with only 13% (104/803) of tests received ≥30 minutes from order time, *P* = 0.024. In the ED, there was no difference in result availability between HCV tests received in the laboratory \<30 minutes \[68% (205/300)\] than with tests received ≥30 minutes \[70% (1447/2081), *P* = 0.673\].

If the testing protocol mandated that patients wait for results before leaving the ED, the median length of stay for the 1563 patients who left before result availability would have increased by 83 minutes (IQR 48--125). Median length of stay increases would have been greater than 1 hour in both the main ED \[72 minutes (IQR 33--120)\] and FT \[92 minutes (IQR 63--129)\].

We designed our HCV screening and diagnostic testing protocol to be integrated into existing procedures by taking advantage of nurse and laboratory infrastructure. Our protocol, however, did not mandate patients to remain in the department until their results were available. Result availability at the time of discharge is important, especially in resource-poor settings such as safety-net urban EDs, where access to care is limited and having patients return for result disclosure and confirmatory testing is logistically challenging.

With such a protocol, we show that nearly half of the HCV-antibody tests are not completed by the time patients are discharged, of which nearly 10% are HCV-antibody positive. We demonstrate that patients being seen in the main ED who had other blood tests performed and who were admitted to the hospital are more likely to have results available before discharge. In fact, when HCV testing was limited to patients undergoing CBC testing, results were available 85% of the time. Most of the results of the HCV tests performed in FT, however, were not available before discharge.

Although a strategy of targeting subpopulations for HCV screening with a goal to maximize result availability may be reasonable, such a strategy comes at a cost of missed diagnosis. Had we excluded screening in the low acuity, rapid turn over FT, 30% of our HCV-antibody positive patients would have remained undiagnosed.

This study was performed in an urban, academic ED with a site-specific protocol that may limit the generalizability of our findings. Timestamp data were not available for all patients and the accuracy of staff-initiated timestamps may be inaccurate.[@R3] Result availability is also not synonymous with result disclosure and additional studies need to examine screening models that not only increase the availability of test results but also address factors associated with the communication of test results to patients.

In conclusion, EDs that implement HCV screening are faced with the challenge to design streamlined and integrated programs that minimally impact operations while balancing other important functions, such as ensuring index-visit result disclosure and referrals for positives. To maximize the proportion of patients whose results are available before discharge, targeting screening to patients receiving care in the main ED, to those who are admitted, or to patients who are having other laboratory tests performed, may be considered.

D.A.E.W. and S.K.P. are currently receiving a grant from Gilead Sciences (HIV Focus). The remaining authors have no funding or conflicts of interest to disclose.

D.A.E.W. conceived the study and obtained research funding. D.A.E.W., S.K.P., E.S.A., and T.K.T. designed the study. S.K.P. acquired and managed the data. D.A.E.W., E.S.A., and T.K.T. analyzed and interpreted the data. D.A.E.W. drafted the manuscript, and all authors contributed substantially to its revision. D.A.E.W. takes responsibility for the manuscript as a whole.
